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VALVE PACKING REMOVAL DEVICE 

Field of the Disclosure 

[0001] The present disclosure generally relates to valves and, more particularly, 
relates to valve packing. 

Background of the Disclosure 

[0002] Valves are commonly used to control the flow characteristics of a fluid. A 
conventional valve includes a valve body defining an inlet, an outlet, and a fluid flow path 
extending between the inlet and the outlet. A throttling element, such as a valve plug, is 
disposed in the path to control fluid flow. A stem connects the valve plug to an actuator, 
which moves the valve plug into and out of the flow path. The valve plug can be positioned 
between fully opened and fully closed positions to control the flow rate of the fluid through 
the control valve. 

[0003] In such devices, a stem or other element is connected to the control element 
and extends from the valve body. The stem or other element is then connected to a typical 
actuator such as a spring and diaphragm actuator for movement of the stem, and thus the 
control element. The actuator typically receives control signals which dictate when the 
actuator moves the stem, as well as how much the stem is moved. While effective, the fact 
that an element extends from the housing allows for a passageway to exist between the fluid 
being regulated through the valve and the outside of the valve housing. It is therefore 
necessary to tightly seal the element against such leakage. This is particularly true when 
leakage of the fluid flowing through the valve presents a safety hazard or loss of the fluid is 
otherwise undesirable. 
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[0004] Accordingly, seals, typically referred to as packing, are integrated into the 
control valve to seal about the movable element or valve stem. In the case of a sliding stem 
valve, such packing is typically assembled from a stack of disks or washers. The packing is 
placed under constant load about the stem by a packing spring and packing flange with the 
packing flange being secured to the valve by fasteners or bolts. The packing spring supplies 
a constant spring force to load the packing, placing it in contact with the valve stem and 
thereby forming a fluid seal. The packing is generally comprised of an elastomer, graphite, 
or a combination of both. Continual operation of the valve causes degradation of the packing 
and an eventual failure of the fluid seal. It is therefore necessary to periodically change the 
packing to maintain the seal. 

[0005] Certain difficulties however are encountered when removing the packing 
from such a sliding stem valve. The cylindrical opening around the valve stem is typically 
referred to as a packing box, and after prolonged usage, the packing provided within the 
packing box, particularly when used in a corrosive environment, becomes essentially a blind 
hole requiring the packing to be dug or otherwise physically extricated from the packing box. 
This in turn can cause damage to the stem or the packing box bore which will result either in 
less than an optimal seal being created when the new packing is inserted, or will require 
additional machining to make sure that the stem and packing box are of correct dimension 
and tolerance after removal. Alternatively, special tools can be designed for removing the 
packing, but again damage to the stem and bore can occur, and such special tools necessarily 
result in an added expense in maintaining the valve. 

Summary of the Disclosure , 

[0006] In accordance with one aspect of the disclosure, a valve packing removal 
device is disclosed which comprises a substantially cylindrical housing adapted to be secured 
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to valve stem of a sliding stem valve. The substantially cylindrical housing includes an outer 
surface, an inner surface, and a hollow interior. The outer surface includes a diameter less 
than the diameter of the packing box of the valve with the inner surface having a diameter 
larger than the diameter of the valve stem. 

[0007] In accordance with another aspect of the disclosure, a valve is disclosed 
which comprises a valve housing, a valve plug, a packing box, packing, and a sleeve. The 
valve housing includes an inlet, an outlet, and a cage therebetween with the valve stem being 
slidably mounted in the housing. The valve plug is connected to the valve stem and is 
movable within the cage. The packing box is provided in the valve housing around the valve 
stem. The packing is disposed in the packing box around the sliding stem and a sleeve is 
mounted to the valve stem proximate the valve plug. The sleeve includes an external 
diameter less than the internal diameter of the packing box. 

[0008] In accordance with another aspect of the disclosure, a method of removing 
packing from a valve using the valve trim is disclosed. The valve trim includes at least the 
valve stem and the valve plug. The packing is removed by securing a sleeve to a valve stem 
of the valve, relieving pressure from packing surrounding the valve stem, and pulling the 
valve trim through the valve. By pulling the valve trim and sleeve through the valve, the 
valve packing is removed. 

[0009] These and other aspects and features of the disclosure will become more 
readily apparent after reading the following detailed description when taken into conjunction 
with the accompanying drawings. 

Brief Description of the Drawings 

[0010] Fig. 1 is a sectional view of a valve constructed in accordance with the 
teachings of the disclosure; 
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[0011] Fig. 2 is a front view of a valve packing removal device constructed in 
accordance with the teachings of the disclosure; 

[0012] Fig. 3 is a sectional view of a sleeve of the valve packing removal device of 

Fig. 2; 

[0013] Fig. 4 is an end view of the sleeve of Fig. 3; 

[0014] Fig. 5 is a front view of a snap lock forming a part of the valve packing 
removal device; and 

[0015] Fig. 6 is an end view of the snap lock of Fig. 5. 

[0016] While the disclosure is susceptible to various modifications and alternative 
constructions, certain illustrative embodiments thereof have been shown in the drawings and 
will be described below in detail. It should be understood, however, that there is no intention 
to limit the disclosure to the specific forms disclosed, but on the contrary, the intention is to 
cover all modifications, alternative constructions, and equivalents falling within the spirit and 
scope of the present disclosure as defined by the appended claims. 

Detailed Description of the Disclosure 

[0017] Referring now to the drawings, and with specific reference to Fig. 1 , a valve 
constructed in accordance with the teachings of the disclosure is generally referred to by 
reference numeral 20. While the disclosure will describe and the drawings will depict a 
sliding stem valve, it should be understood that the teachings of the disclosure can be used in 
conjunction with any other type of valve, as well as any other structure wherein packing or 
other form of seal is provided which must be periodically removed without damaging the 
device into which the packing is installed. 
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[0018] Referring again to Fig. 1, the valve 20 is shown to include a housing 22 
having an inlet 24, an outlet 26, and a valve chamber 28 therebetween. The valve 20 can be 
used to regulate the flow of a fluid (not shown) between the inlet 24 and the outlet 26 by 
controlling the location of a valve element such as, but not limited to, a valve plug 30 relative 
to a valve seat 31 . In the depicted embodiment, the valve plug 30 is slidably positioned 
within the chamber 28 so as to be movable relative to the valve seat 31. A valve stem 34 is 
connected to the valve plug 30 and is used to move the valve plug 30 to any desirable 
position so as to regulate the flow of fluid through the valve 20. This may be done by 
connecting the valve stem 34 to an actuator 36. As known to those skilled in the art, any 
number of different types of valve actuators 36 can be employed, with the actuator 36 
depicted using pressurized fluid such as compressed air to fill a chamber (not shown) to 
different pressures and therefore cause a diaphragm or the like to move along a longitudinal 
axis defined by the valve stem 34. Accordingly, as the diaphragm moves up or down, the 
valve stem 34, which is connected thereto, moves up or down, thus causing the valve plug 30 
to move up and down within the chamber 28. 

[0019] As also shown in Fig. 1, the valve 20 is provided with a seal assembly 44. 
The seal assembly 44 is used to ensure that the fluid being regulated by valve 20 only passes 
between the inlet 24 and the outlet 26 and is not able to escape from the valve 20 along the 
valve stem 34. The sealing assembly 44 may include packing 46, a packing follower 48, a 
spring 50, and an end cap 52 housed within a packing box or bore 54. As known to those 
skilled in the art, the packing 46 is generally manufactured from an elastomeric material such 
as tetrafluoroethylene (TFE) or can be manufactured from high temperature graphite and is 
sized so as to frictionally engage an outer surface 56 of the valve stem 34. The end cap 52 
includes a plurality of external threads 60 adapted to interfit with a plurality of internal 
threads 62 provided on the valve housing 22. Accordingly, the end cap 52 can be screwed 
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onto the housing 22 and, in turn, downwardly compress the spring 50, and the packing 46. 
By compressing the packing 46 longitudinally along the valve stem 34 it will forcefully 
engage not only the outer surface 56 of the valve stem 34, but also an inner surface 58 of the 
packing box 54, thereby substantially sealing the packing box 54 to thus prevent escape of 
any fluid from the valve 20. 

[0020] As shown best in Fig. 1 , when it is desired to remove the valve packing 46, 
a valve packing removal device 66 may be mounted to the valve stem 34 provided between 
the valve plug 30 and the packing follower 48. The valve packing removal device 66 is 
substantially cylindrical in shape and is provided with an outer diameter less than an inner 
diameter of the packing box 54, the importance of which will be discussed in further detail 
herein. Accordingly, when the valve stem 34 is slid upwardly (with respect to the orientation 
provided in Fig. 1) the valve packing removal device 66 pushes the valve seal assembly 44 
upwardly as well and ultimately out of the packing box 54 for easy removal by maintenance 
personnel. 

[0021] Referring now to Fig. 2-6, the valve packing removal device 66 is shown in 
more detail. As will be readily apparent from the figures, the valve packing removal device 
66 may include a sleeve 72 as well as a snap lock or lock ring 74. The sleeve 72 may include 
first and second halves 76 and 78 which are substantially semi-cylindrical in shape and which 
define an inner diameter 80 corresponding to an outer diameter 82 of the valve stem 34. 
Accordingly, the sleeve 72 can be frictionally attached to the valve stem 34 if sufficient force 
is provided so as to grip the first and second halves 76 and 78 thereon. Such force may be 
provided by the lock ring 74, which is shown best in Figs. 5 and 6 as substantially C-shaped 
in lateral cross section. As known to those skilled in the art, the locking ring 74 includes an 
inner diameter 84 which is sufficiently small to create a spring force that binds the first and 
second halves 76 and 78 radially inwardly, thus gripping the valve stem 34. The lock ring 74 
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includes a longitudinal gap 86 to allow for an introduction of the valve stem 34 therethrough. 
The sleeve 72, and more specifically the first and second halves 76 and 78, may include 
upper and lower shoulders 88 and 90 to define a recess 92 for receipt of the lock ring 74 in a 
stable fashion. In addition, the upper shoulder 88 provides a surface 94 to engage the valve 
seal assembly 44, and push the valve seal assembly 44 out of the packing box 54. 

[0022] From the foregoing, it will be readily understood that the teachings of the 
disclosure can be used to manufacture a valve 20 having a mechanism by which the packing 
46 of the valve 20 can be easily removed. More specifically, in normal operation, the end cap 
52 is threadably secured to the valve housing 22 using threads 60, 62. This, in turn, causes 
the spring 50 to compress, thereby providing a compressive force against the elastomeric 
packing 46 and sealing the packing 46 both against the valve stem 34 and the packing box 54. 

[0023] However, when it is desired to remove the packing 46, as after a 
predetermined replacement schedule or when a leak is detected, the valve packing removal 
device 66 may be connected to the valve stem 34. Given the clam shell design referenced 
above, this may be done in any number of ways, including in situ installation wherein a 
maintenance worker reaches through the valve chamber 28, mounts the halves 76, 78 around 
the stem 34, and secures the sleeve 72 using the lock ring 74. More commonly, the 
maintenance worker would disengage the entire bonnet assembly 96 from the valve 22 by 
removing nuts 98 to thereby extract the valve plug 30 from the valve 20. In so doing, the 
valve stem 34 is completely exposed and the sleeve 72 can be easily installed as indicated 
above. 

[0024] Once the valve packing removal device 66 is attached, end cap 52 can be 
threadably removed, thus decompressing the spring 50 and in turn decompressing the packing 
46. The stem 34 can then be pulled upward through the packing box 54, thereby causing the 
sleeve 72 to push the valve seal assembly 44 from the packing box 54. More specifically, the 
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valve stem 34 can be manually pulled from the valve 20, or the force available through the 
valve actuator 36 can be used to pull the valve stem 34 upwardly, thus causing the valve 
packing removal device 66 to engage the valve seal assembly 44 and push the valve seal 
assembly 44 from the packing box 54. The upper surface 94 of the sleeve 72 may be 
provided with a diameter slightly less than that of the packing box 54 to ensure that the entire 
valve seal assembly 44 is pulled or plowed out of the packing box 54. 

[0025] As opposed to conventional valves, with the disclosed valve 20, the packing 
46 need not be pried, dug, or otherwise mechanically removed from the packing box 54. This 
is beneficial as such action can easily cause damage to the valve stem 34 or packing box 54. 

[0026] The foregoing detailed description has been given for clearness of 
understanding only, and no unnecessary limitations should be understood therefrom, as 
modifications will be obvious to those skilled in the art. For example, it can be appreciated 
by those skilled in the art that the present valve packing removal device is not limited to 
sliding stem control valves, but may be attached to any valve stem, including a rotary valve 
stem, to facilitate removal upon extraction of the valve stem. Moreover, the cylindrical clam 
shell and locking ring design need not be used to practice the disclosed invention. Any 
structure which can be mounted to the valve stem with sufficient surface area to engage the 
packing may be employed. This could include one piece embodiments with deflectable arms 
adapted to move around the valve stem during mounting and then grip the valve stem, 
embodiments having polygonal shapes or lesser dimension in lateral cross section, and clam 
shell designs using fasteners or the like as opposed to clamping rings. 
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